The o-aminobenzoate complex is discrete dimeric nature. The pendant o-amino group is involved in an intramolecular hydrogen bonding interaction with one carboxylate oxygen atom. The crystal structure of the p-aminobenzoate species 2 shows the formation of a one-dimensional polymeric chain resulting from the axial binding of the pendant p-amino group to one copper center belonging to another dimeric unit. Magnetic studies show that both the complexes are antiferromagnetic in nature giving a singlet-triplet energy separation of À130 and À150 cm À1 for 1 and 2, respectively. The 1D chain complex 2 magnetically behaves like the discrete dimeric complex 1.
Introduction
Binuclear copper(II) complexes are of interest as models for investigating intramolecular magneticexchange interactions between two metal centers in different structural motifs, viz. the ''paddle-wheel'' dicopper(II) tetracarboxylates, symmetrically dibridged hydroxo or alkoxo species, and asymmetrically dibridged complexes with a (l-hydroxo/alkoxo)(l-carboxylato)dicopper(II) core [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . Dicopper(II) complexes are also of importance as precursors in the chemistry of supramolecular and discrete molecular high-nuclearity copper(II) complexes [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . In our recent publications, we have shown that dicopper(II) complexes containing pentadentate Schiff base ligands N, N 0 -(2-hydroxypropane-1,3-diyl)bis(salicylaldimine) (H 3 L) or N,N 0 -(2-hydroxypropane-1,3-diyl)bis(acetylacetoneimine) (H 3 L 1 ) are useful for the synthesis of high nuclearity copper(II) complexes showing interesting magneto-structural properties [16] [17] [18] [19] [20] .
We have observed that the dicopper(II) Schiff base complexes having bridging carboxylate like p-hydroxycinnamate with a pendant hydroxyl group form helical supramoleclar structure due to hydrogen bonding interactions involving one phenoxo oxygen atom of the Schiff base and the hydroxyl group of the carboxylate [21] . In contrast, the p-hydroxybenzoate complex is a discrete tetranuclear species resulting from the self-assembly of two dicopper(II) units [22] . The present work stems from our interest to prepare analogous dicopper(II) Schiff base (H 3 L) complexes containing o-and p-aminobenzoate ligands with an aim to explore the effect of the pendant amino group on the structure and magnetic properties of the complexes. Herein we report the synthesis, crystal structure and magnetic properties of two new dicopper(II) complexes [Cu 2 L(O 2 CC 6 H 4 -o-NH 2 )] (1) and [Cu 2 L(O 2 CC 6 H 4 -p-NH 2 )] (2) having a (l-alkoxo)(l-carboxylato)dicopper(II) core. While 1 is discrete dimeric, 2 is a one-dimensional coordination polymer.
Experimental

Materials and measurements
Chemicals and reagents were procured from commercial sources and were used as received. The Schiff base N,N 0 -(2-hydroxypropane-1,3-diyl)bis(salicylaldimine) (H 3 L) and the precursor complex [Cu 2 L(O 2 CMe)] were prepared following literature procedures [7] . The elemental analyses were done using Thermo Finnigan FLASH EA 1112 CHN analyser instrument. The infrared and electronic spectra were obtained from Bruker Equinox 55 and Perkin-Elmer Lamda 35 spectrometers, respectively. Variable temperature magnetic susceptibility data for the polycrystalline samples of the complexes in the temperature range 18-300 K were obtained using a Model 300 Lewis Coil Force magnetometer (George Associates Inc., Berkeley, CA), equipped with a closed cycle cryostat (Air Products) and a Cahn balance. Hg[Co(NCS) 4 ] was used as a standard. The experimental susceptibility data were corrected for diamagnetic contributions and temperature independent paramagnetism [23] . The magnetic susceptibility data were fitted to the modified Bleaney-Bowers expression by means of a least-squares computer program [23, 24] . The Hamiltonian and susceptibility equation used were:
where q is the fraction of paramagnetic impurity and 2J is the singlet-triplet energy separation. The expression used to calculate R value is:
. The best theoretical fit gave 2J = À130 cm À1 , g = 2.06, q = 0.011, g1 = 2.2, h = 0 K, R = 6.5 · 10 À3 for 1 and 2J = À150 cm À1 , g = 2.19, q = 0.02, g1 = 2.2, h = 6 K, R = 7.9 · 10
À3
for 2. The magnetic moments were calculated in l B unit (l B % 9.274 · 10 À24 J T À1 ).
Synthesis
The complexes were prepared by a common synthetic procedure in which the ortho-or para-aminobenzoic acid (0.24 g, 1.7 mmol) taken in methanol (10 ml) was initially treated with piperidine (0.15 ml, 1.5 mmol), followed by reaction with a methanol solution of [Cu 2-L(O 2 CMe)] (0.71 g, 1.5 mmol). The solution was refluxed for 30 min, cooled to an ambient temperature and the product, isolated as a green solid, was washed with ethanol and finally dried in vacuum over P 4 
X-ray crystallography
Single crystals of the complexes were obtained on slow concentration of the mother liquor at room temperature. The crystals were mounted on glass fibers using epoxy cement. All geometric and intensity data for 1 were collected using an automated Enraf-Nonius CAD4 diffractometer equipped with graphite monochromated Mo Ka radiation. Intensity data were collected using a x-2h scan mode and the data were corrected for Lorentz-polarization effects and for absorption [25a]. Intensity data for 2 were measured in frames with increasing x (width of 0.3°/frame) at a scan speed of 12 s/frame using a Bruker SMART APEX CCD diffractometer, equipped with a fine-focus sealed tube X-ray source. The SMART software was used for data acquisition and the SAINT software for data extraction. Empirical absorption correction was made on the data [25b]. The structures were solved by heavy atom method and refined on F 2 by full-matrix least-squares using SHELX SHELX programs [26] . All the non-hydrogen atoms were refined anisotropically. Hydrogen atoms were generated in their calculated positions, assigned fixed thermal parameters and refined using a riding model. They were used for structure factor calculation only. Selected crystallographic data are given in Table 1 . Perspective views of the complexes were obtained by ORTEP [27] . 
Crystal structures
The molecular structures of 1 and 2 are obtained from single crystal X-ray crystallographic studies. Selected bond distances and angles are listed in Table 2 and the ORTEP views are given in Figs. 1 and 2 . Complex 1 is a discrete dimeric species in which the metal atoms are bonded to a pentadentate Schiff base and a carboxylate ligand. The Schiff base provides the endo- pyridine nitrogen atom of the isonicotinate ligand to give a syndiotactic arrangement of the copper ions protruding outside the chain [28] .
Magnetic properties
The variable temperature magnetic susceptibility data for the complexes in the temperature range 300-18 K show an antiferromagnetic (AF) behavior of the complexes (Fig. 3) . The magnetic moment values (per copper) of $1.7 l B at 300 K and $0.3 l B at 18 K indicate significant AF spin-spin coupling in the asymmetrically dibridged dicopper(II) core. A theoretical fitting of the magnetic susceptibility data for 1 gave the singlet-triplet energy separation (À2J) of 130 cm À1 with the singlet as the ground state. Complex 1 is a discrete dimeric species and the observed magnitude of the exchange coupling constant compares well with that of the precursor complex (À170 cm À1 ) [7] . The nature and magnitude of the magnetic exchange interaction in the {Cu 2 (l-OR)(l- 2) showing 50% probability thermal ellipsoids and the atom numbering scheme. O 2 CR)} core primarily depends on the Cu-O-Cu angle. The magnitude of À2J in such a core is generally small due to counter-complimentary nature of overlap of the magnetic orbitals [4, 5, 7] . The magnetic behavior of the 1D chain coordination polymer 2 is similar to those observed for the discrete dicopper(II) complexes with a {Cu 2 (l-OR)(l-O 2 CR)} core. Complex 2 has been modeled as an isolated dimeric species and good theoretical fitting of the magnetic susceptibility data is obtained using modified Bleaney-Bowers expression [23, 24] . The 2J value is À150 cm À1 with a h value of 6 K. While an antiferromagnetic coupling is predominant in the dicopper(II) unit having a large Cu-O-Cu angle of 132°, a positive value of h suggests the presence of minor ferromagnetic interaction involving the dimeric units through the axial bond. The involvement of the d x 2 À y 2 orbital of the Cu(1) atom and the d z 2 orbital of the adjacent copper atom along the chain could promote weak ferromagnetic interaction. The magnetic behavior of 2 is significantly different from that of the isonicotinate complex [Cu 2-L(O 2 CC 5 H 4 N)] x for which the magnetic data do not show any good fit with the Bleaney-Bowers expression. The magnetic model assumes the isonicotinate complex as an equimolar mixture of copper atoms belonging to an antiferromagnetically coupled one-dimensional Heisenberg chain with the other copper atoms outside the chain behaving like paramagnetic centers [28] . The 1D chain of 2 magnetically behaves like the discrete dimeric complex 1.
In summary, two new Schiff base copper(II) complexes having asymmetrically dibridged dicopper(II) cores are prepared and structurally characterized. The o-aminobenzoate complex is discrete dimeric in nature. The p-aminobenzoate species shows the formation of a one-dimensional coordination polymer. The dicopper(II) cores in the complexes show antiferromagnetic magnetic exchange. The magnetic interaction between two copper centers along the 1D chain in 2 is weakly ferromagnetic in nature.
